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Amendments to the Claims: 

This listing of claims will replace all prior versions, and listings, of claims in the 
application: 

Listing of Claims; 

1.-15. (Cancelled) 

16, (Currently Amended) A vacuum plasma processor comprising a vacuum 
chamber including an electrode, the chamber being associated with a reactance, the 
electrode and reactance being arranged for coupling plasma excitation fields to gas in 
the chamber, the chamber being arranged for carrying a workpiece while the plasma 
excitation fields are coupled to the plasma, and a plasma excitation source arrangement 
having a set of frequencies comprising three frequencies, the source arrangement being 
arranged f or enabling the electrode and r e actanc e t o couple the electric energy at the 
frequencies of the set t hro e or more fr e qu e ncie s to the plasma incident on the 
workpiece, the plasma excitation source arrangement being arranged for applying thr ee 
or mor e of t he frequencies of the set t o the electrode, the throe or more f requencies of 
the set being such that the excitation of the plasma by th e thre e or mor e f requencies of 
theseLsimultaneously causes different phenomena to occur in the plasma, wherein the 
phenomena affect plasma ion energy, plasma ion density and plasma chemistry of the 
plasma incident on the workpiece. 

17. (Currently Amended) The vacuum plasma processor of claim 16 wherein 
the plasma excitation source arrangement is arranged for causing the throo or mor eset 
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Mfreiquencies to be simultaneously applied to the plasma. 

18. (Original) The vacuum plasma processor of clairn 16 wherein the electrode 

» 

for carrying the workpiece includes a first electrode in the chamber and the reactance 
includes a second electrode in the chamber. 

19. (Currently Amended) The vacuum plasma processor of claim 18 wherein 
the plasma excitation source arrangement is arranged for selectively applying, at 
different operating time periods of the processor, (a) a plurality of the frequencies of the 
setto the first electrode and at least one of the frequencies, that differs from the plurality 
of frequencies, to the second electrode, and (b) threo or moro of the frequencies of the 
setto the first electrode. 

20. (Cancelled) 

21. (Currently Amended) The vacuum plasma processor of claim 18 wherein 
the first and second electrodes and the source arrangement are arranged for causing 
the second electrode to be at a reference potential and for simultaneously causing the 
source arrangement to apply the thro o or moro f requencies of the set to the first 
electrode. 

22. (Original) The vacuum plasma processor of claim 16 wherein the plasma 
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excitation source arrangement includes at least one variable frequency RF source. 

23. (Original) The vacuum plasma processor of claim 16 wherein the plasma 
excitation source arrangement includes circuitry for (a) providing an impedance match 
between sources of the frequencies and the plasma and (b) decoupling the frequencies 
associated with the different sources from each of the other sources. 

24. (Cancelled) 

25. (Currently Amended) A vacuum plasma processor for a workpiece 
comprising a vacuum chamber including first and second electrodes for supplying 
plasma excitation fields to a region of the chamber adapted to be responsive to gas 
adapted to be converted into a plasma for processing the workpiece, the chamber being 
arranged for carrying the workpiece while the plasma exciting fields are supplied to the 
region, a plasma excitation source arrangement having a set of frequencies, the set of 
frequencies including three frequencies, the plasma source arrangement being 
arranged f or deriving electric energy at thr ee or moro the set bf frequencies, the plasma 
excitation source arrangement including circuitry for coupling [[of ]]the thr ee or mor e 
frequ e nci o s r - f reguencv of the set to the first electrode for enabling plasma exciting 
electric fields at the thr ee or mor e fr e qu e noios frequencv of the set to be coupled to the 
plasma. 
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26. (Currently Amended) The processor of claim 25 wherein the circuitry is 
arranged for selectively coupling a plurality of the frequencies of the set t o the first 
electrode and for selectively coupling at least one of the frequencies of the set to the 
second electrode, the at least one frequency being different from the plurality of 
frequencies, the circuitry being arranged so the at least throo f requencies of the set are 
applied to the first electrode during a first operating time period of the processor that is 
different from a second operating time period of the processor while the plurality of the 
frequencies of the set are applied to the first frequency electrode a nd at least one of the 
frequencies of the set is applied to the second electrode. 

27. (Currently Amended) The processor of claim 25 wherein the circuitry is 
arranged for (a) providing an impedance match between sources of the frequencies of 
the set_and the plasma and (b) decoupling the frequencies associated with the different 
sources from each of the other sources. 

28. (Currently Amended) The processor of claim 25 wherein the plasma 
excitation source arrangement includes thr ee or more different frequency sources , one 
for each frequency of the set . 

29. (Original) The processor of claim 28 wherein at least one of the sources has 

* 

a variable frequency. 
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30. (Original) The processor of claim 28 wherein at least one of the sources has 
a fixed frequency. 

31. (Currently Amended) The processor of claim 28 wherein various 
combinations of the thr ee or moro - f requencies of the set affect (a) the density of the 
plasma,, (b) the energy of ions in the plasma, and (c) the chemistry of the plasma. 

32. (Original) The processor of claim 28 wherein at least one of the sources has 
a variable output power. 

33. (Currently Amended) The processor of claim 25 wherein the circuitry and 
the chamber are arranged for preventing substantial current to flow at at least one of the 
plurality of frequencies of the set to the second electrode. 

34. (Currently Amended) A vacuum plasma processor for a workpiece 
comprising a vacuum chamber including first and second electrodes for supplying 
plasma excitation fields to a region of the chamber adapted to be responsive to gas 
adapted to be converted into a plasma for processing the workpiece, the chamber being 
arranged for carrying the workpiece while the plasma exciting fields are supplied to the 
region, a plasma excitation source arrangement for d e riving e l e ctric en e rgy at thr ee or 
mor e fr e qu e ncies having a set of frequencies comprising three frequencies , the plasma 
excitation source arrangement including circuitry for selectively enabling coupling of the 
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thr ee or moro set of frequencies to at least one of the first and second electrodes for 
enabling plasma exciting electric fields at the thr ee or mor e set of frequencies to be 
coupled to the plasma, the circuitry and the chamber being arranged for preventing 
substantial current to flow at said at least one of the p l ura l ity of f requencies of the set t o 
the second electrode ; the circuitry and the chamber arrangement for preventing the 
substantial current to flow including: i ncludes (a) a surface in the chamber at a 
reference potential for causing current to flow at sard a t least one of the p l ura l ity of 
frequencies of the set f rom the first electrode to the surface and (b) a filter arrangement 
of the circuitry, the filter arrangement being connected to the second electrode for 
preventing the substantial flow of current at said at least one of the plurality of 
frequencies between the second electrode and the reference potential. 

35. (Currently Amended) The processor of claim 25 wherein the circuitry is 
arranged for connecting the second electrode to a reference potential and for supplying 
the thre e or mor o f requencies of the set to the first electrode. 

36. (Original) The processor of claim 25 wherein the circuitry is arranged for 

* 

supplying the same frequency to the first and second electrodes. 



37. (Currently Amended) The processor of claim 25 wherein the plasma source 
arrangement circuitry is arranged for simultaneously coupling the three or more 
frequencies of the set to the electrodes. 
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38. (Currently Amended) 



A vacuum plasma processor for a workpiece 



comprising a vacuum chamber including first and second electrodes for supplying 
plasma excitation fields to a region of the chamber adapted to be responsive to gas 
adapted to be converted into a plasma for processing the workpiece, the chamber being 
arranged for carrying the workpiece while the plasma exciting fields are supplied to the 
region, a plasma excitation source arrangement for deriving electric energy at a set of 
frequencie s, the set of frequencies comprising t hree or moro f requencies, the plasma 
excitation source arrangement including circuitry for selectively enabling coupling of the 
thr ee or moro -frequencies of the set to at least one of the first and second electrodes for 



enabling plasma exciting electric fields at the thr ee o r mo r o frequencies of the set t o be 
coupled to the plasma, the circuitry and the chamber including a controller for 
selectively connecting the second electrode to a reference potential during a first 
workpiece processing time period and for selectively supplying the same frequency to 
the first and second electrodes during a second work piece processing time period, 

39. (Currently Amended) The processor of claim 38 wherein the controller is 
arranged for selectively connecting the first electrode to be responsive to each of the 
thr e e or mor o- f requencies of the set during the first time period. 

40. (Currently Amended) The vacuum plasma processor of claim 25 wherein 
the plasma excitation source arrangement is arranged for applying throo or moro of t he 
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frequencies of the set to the first electrode. 

■ 

41. (Currently. Amended) The vacuum plasma processor of claim 25 wherein 
the first and second electrodes and the source arrangement are arranged for causing 
the second electrode to be at a reference potential and for simultaneously causing the 
source arrangement to apply the thr e e or moro f requencies of the set t o the first 
electrode. 

42. (Previously Presented) A vacuum plasma processor for processing a 
workpiece comprising a vacuum chamber including an electrode arrangement for 
supplying plasma excitation fields to a region of the chamber adapted to be responsive 
to gas adapted to be converted into a plasma for processing the workpiece, the 
chamber being arranged for carrying the workpiece while the plasma excitation fields 
are supplied to the region, the electrode arrangement including first and second 
electrodes respectively on opposite first and second sides of the region and a third 
electrode on said first side of the region, the third electrode being peripheral to and 
electrically insulated from the first electrode, a plasma excitation source arrangement for 
deriving electric energy at plural frequencies, the plasma excitation source arrangement 
being arranged for selectively coupling energy at the plural frequencies to the first, 
second and third electrodes for causing current at at least one of the plural frequencies 
to flow in the third electrode without current at all of the frequencies flowing in the third 
electrode. 
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< * 

43. (Original) The processor of claim 42 wherein the electrode arrangement 
includes a fourth electrode on said second side of the region, the fourth electrode being 
peripheral to and electrically insulated from the second electrode, the plasma excitation 
source arrangement being arranged for selectively coupling energy to the fourth 
electrode for causing current at at least one of plural frequencies to flow in the fourth 
electrode without current at all the frequencies flowing through the fourth electrode. 

44. (Original) The processor of claim 43 wherein the plasma excitation source 
arrangement is arranged for applying energy at at least one of the frequencies to the 
third electrode. 

45. (Original) The processor of claim 43 wherein the plasma excitation source 
arrangement is arranged for applying energy at at least one of the frequencies to the 
fourth electrode. 

46. (Original) The processor of claim 43 wherein the plasma excitation source 

* < 

arrangement is arranged for applying energy at at least one of the frequencies to the 
third and fourth electrodes. 

47. (Previously Presented) The processor of claim 43 wherein the plasma 
excitation source arrangement includes a filter arrangement for enabling current at least 
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one of the frequencies to flow between the third electrode and a reference potential 
while preventing current at at least one of the frequencies from flowing between the 
third electrode and the reference potential. 

48. (Previously Presented) The processor of claim 43 wherein the plasma 
excitation source arrangement includes a filter arrangement for enabling current at at 
least one of the frequencies to flow between the fourth electrode and a reference 
potential while preventing current at at least one of the frequencies from flowing 
between the fourth electrode and the reference potential. 

49. (Previously Presented) The processor of claim 48 wherein the plasma 
excitation source arrangement includes a filter arrangement for enabling current at at 
least one of the frequencies to flow between the third electrode and a reference 

potential while preventing current at least one of the frequencies from flowing between 

..'« 

the third electrode and the reference potential. 

50. (Original) The processor of claim 42 wherein the plasma excitation source 
arrangement is arranged for applying energy at at least one of the frequencies to the 
third electrode. 

51. (Previously Presented) The processor of claim 42 wherein the plasma 
excitation source arrangement includes a filter arrangement for enabling current at at 
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least one of the frequencies to flow between the third electrode and a reference 
potential while preventing current at least one of the frequencies from flowing between 
the third electrode and the reference potential. 

52. - 64. (Cancelled) 

65. (Previously Presented) The processor of claim 18 wherein a first of the 
frequencies is in the range of 100 kHz to 10 MHz, a second of the frequencies is in the 
range of 1 0 MHz to 1 50 MHz, and a third of the frequencies is in the range of 27 MHz to 
300 MHz. 

66. (Currently Amended) The processor of claim 65 wherein the plasma 
excitation source arrangement is arranged for selectively simultaneously applying the 
first and second frequencies to the first electrode while applying the third frequency to 
the second electrode. 

67. (Previously Presented) The processor of claim 66 wherein the plasma 
excitation source arrangement is arranged for simultaneously applying the first, second, 
and third frequencies to the first electrode while the second electrode is at a reference 
potential. 

68. (Previously Presented) The processor of claim 25 wherein a first of the 
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frequencies is in the range of 100 kHz to 10 MHz, a second of the frequencies is in the 
range of 1 0 MHz to 150 MHz, and a third of the frequencies is in the range of 27 MHz to 
300 MHz. 

69. (Currently Amended) A vacuum plasma processor comprising a vacuum 
chamber including therein a first electrode and a second electrode, the first and second 
electrodes being arranged for coupling plasma excitation fields to gas in the chamber, 
the chamber being arranged for carrying a workpiece while the plasma excitation fields 
are coupled to the plasma, and a plasma excitation source arrangement for enabling the 

I first and second electrodes to couple the electric energy at thr ee or mor ea set of 

I 

frequencies to the plasma incident on the workpiece, the set of frequencies comprising 
three frequencies, w herein the plasma excitation source arrangement is arranged for 
simultaneously applying [[the flfirst, second, and third frequencies of the set to the first 
electrode while the second electrode is at a reference potential, the thr e e or more 
froquoncioo b e ing such that a first of the frequencies ITisl lbeing in the range of 100 kHz 
to 10 MHz, [[a]]the second of the frequencies ffisll being in the range of 10 MHz to 150 
MHz, and [[a]]the third of the frequencies msl lbeino in the range of 27 MHz to 300 MHz. 

70. (Previously Presented) The vacuum plasma processor of claim 69 wherein 
the plasma excitation source arrangement is arranged for causing the three or more 

frequencies to be simultaneously applied to the plasma. 

* i, 

i.'.. ... .. 

71. (Cancelled) 
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72. (Previously Presented) The processor of claim 69 wherein the plasma 
excitation source arrangement is arranged for simultaneously applying the first and 
second frequencies to the first electrode while applying the third frequency to the 
second electrode the source arrangement being arranged so that during first operating 
time periods of the processor on the first electrode is at the reference potential and 
during the second operating time periods of the processor the third frequency is applied 
to the second electrode. 

- 0 

I 

73. (Cancelled) 

74. (Currently Amended) The vacuum plasma processor of claim [[71]]69 
wherein the plasma excitation source arrangement is arranged for selectively applying a 
plurality of the frequencies of the set to the first electrode and at least one of the 
frequencies of the set , that differs from the plurality of frequencies, to the second 
electrode. 

75. -76. (Cancelled) 

77. (Previously Presented) The vacuum plasma processor of claim 69 wherein 
the plasma excitation source arrangement includes at least one variable frequency RF 
source. 
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(Previously Presented) The vacuum plasma processor of claim 69 wherein 
the plasma excitation source arrangement includes circuitry for (a) providing an 
impedance match between sources of the frequencies and the plasma and (b) 
decoupling the frequencies associated with the different sources from each of the other 
sources. 



79. (Previously Presented) The vacuum plasma processor of claim 69 wherein 
the excitation source arrangement is arranged and the frequencies have values for 
causing three or more different phenomena to occur simultaneously in the plasma. 
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